Searching PA J 1/2 



PATENT ABSTRACTS OF JAPAN 

(H)Publication number : 08-094345 
(43)Date of publication of application : 12.04.1996 



(SOlntCI. 



G01B 21/00 
G01B 21/06 



(21 Application number : 06-234633 
(22)Date of filing: 29.09.1994 



(71 Applicant : KAWASAKI STEEL CORP 

(72)Inventor : NISHII HISAO 

TAKAGI KAORU 
SATO HITOSHI 



(54) METHOD AND DEVICE FOR DETECTING CENTER POSITION OF TRAVELING OBJECT 

(57)Abstract: 

PURPOSE: To minimize the position deviation of the tip 
and rear edges of a traveling object by measuring the 
distance from a reference point which is nearly 
symmetrical in the advancing direction of the traveling 
object to the front and rear surfaces of the traveling 
object. 

CONSTITUTION: A laser length-measuring instrument 
40 and a laser length- measuring instrument 42 are laid 
out at a forward reference point, a distance a1 to the 
front lower surface of a wheel 20 and a distance a2 to 
the rear lower surface of the wheel 20 are measured, 
and the output signal is inputted to a subtractor 44. The 
subtractor 44 calculates a difference (a1-a2) and sends 
it to a comparator 46 and the comparator 46 generates 
a trigger signal when the output of the subtractor 44 is 
equal to or less than a threshold and then clicks the 
shutter of cameras 22 and 24. As a result, even if the 
size of the wheel 20 changes, the tip and rear edges of 
the wheel 20 are captured within a shootable range of 
the cameras 22 and 24. 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] When passage of a migration body with symmetrical front configuration and back 
configuration is detected and the center arrives at a predetermined location, are the mid-gear 
detection approach of the migration body for generating a trigger signal, and it is related with 
said predetermined location. The mid-gear detection approach of the migration body 
characterized by generating a trigger signal in the place where the distance from two reference 
points symmetrical with abbreviation with the travelling direction of a migration body to the front 
face and rear face of a migration body is measured by non-contact at, and said distance spreads 
abbreviation etc., and which became. 

[Claim 2] The mid-gear detection approach of the migration body characterized by ordering it 
generating of a trigger signal when the distance to the front face of a migration body is larger 
than the distance to a rear face a little in claim 1 . 

[Claim 3] When passage of a migration body with symmetrical front configuration and back 
configuration is detected and the center arrives at a predetermined location, are mid-gear 
detection equipment of the migration body for generating a trigger signal, and it is related with 
said predetermined location. It is related with the front distance sensor which measures the 
distance from the front reference point set up ahead [ of a migration body / travelling direction ] 
to the front face of a migration body by non-contact, and said predetermined location. Behind 
[ travelling direction ] a migration body And the rear-face distance sensor which measures the 
distance from said front reference point and the back reference point set as the abbreviation 
symmetric position to the rear face of a migration body by non-contact, Mid-gear detection 
equipment of the migration body characterized by having a subtraction means to search for the 
difference of the output of said front distance sensor and a rear-face distance sensor, and a 
comparison means to generate said trigger signal when the output of this subtraction means 
becomes below a predetermined value. 

[Claim 4] Mid-gear detection equipment of the migration body with which said front distance 
sensor and a rear-face distance sensor are characterized by being a laser length measuring 
machine in claim 3. 

[Claim 5] Mid-gear detection equipment of the migration body with which said front distance 
sensor and a rear-face distance sensor are characterized by being a laser line gauge in claim 3. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention detects passage of a migration body, relates to the 
location detection approach and the equipment of a migration body for generating a trigger signal 
in a predetermined location, detects suitable passage of this migration body to use for a 
migration body with symmetrical front configuration and back configuration especially, and when 
the center arrives at a predetermined location, it relates to the mid-gear detection approach and 
the equipment of a migration body which can generate a trigger signal. 
[0002] 

[Description of the Prior Art] When the migration body under passage comes to a predetermined 
location, the image of a predetermined part is photoed, and there is. a case where he wants to 
use for inspection etc. 

[0003] In such a case, the trigger sensors 12, such as a photosensor, a magnetometric sensor, 
and an ultrasonic sensor, are formed in the location (a trigger position is called) to which a 
trigger is applied, and he catches change of the quantity of light by the migration body 10 
crossing this sensor part, the MAG, and a supersonic wave, and was trying to generate a trigger 
signal conventionally, as shown in drawing 1 . 
[0004] 

[Problem(s) to be Solved by the Invention] However, by the approach to which detects what the 
migration body crossed the sensor part for in this way, and a trigger is applied, a trigger signal 
will be generated to the timing to which tip 10A of the migration body 10 crosses the trigger 
sensor 12. 

[0005] Therefore, when the magnitude of the target migration body 10 changed, even if the 
location where tip 10A of the migration body 10 turns off the trigger sensor 12 was the same, 
the location of the center and the back end had the trouble of shifting greatly, as shown in 
drawing 1 . 

[0006] For example, a migration body is the wheel 20 which runs a rail 18 top, as shown in 
drawing 2 and drawing 3 . When the range 22 and 24 which can be photoed is set as a tip and the 
back end, respectively in order to inspect the predetermined part of the tip and the back end, 
When the tip lower part of a wheel 20 crosses between floodlighting section 12S and light 
sensing portion 12R of the optical trigger sensor 12 and it generates a trigger signal, the location 
of a wheel 20 Although the mid gear and a back end location also change, and a wheel tip (right 
end) goes into the range 22 of front which can be photoed enough even if a wheel diameter 
changes in order to change according to the magnitude, as shown in drawing 2 There was a case 
where the wheel back end (left end) separated from the back range 24 which can be photoed, 
and it became impossible to inspect. 

[0007] This invention was made so that it may cancel said conventional trouble, it loses a gap of 
the above mid gears at the time of trigger signal generating, and when the center of the 
symmetrical migration body of a front configuration and a back configuration arrives at a 
predetermined location, it aims at offering the mid-gear detection approach and equipment of the 
migration body which can generate a trigger signal. 
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[0008] 

[Means for Solving the Problem] In the mid-gear detection approach of the migration body for 
generating a trigger signal, when this invention detects passage of a migration body with 
symmetrical front configuration and back configuration and the center arrives at a predetermined 
location Said purpose is attained by measuring the distance from two reference points 
symmetrical with abbreviation with the travelling direction of a migration body to the front face 
and rear face of a migration body by non-contact, and generating a trigger signal about said 
predetermined location, in the place where said distance spreads abbreviation etc. and which 
became. 

[0009] Furthermore, when the distance to the front face of a migration body is larger than the 
distance to a rear face a little, it orders it generating of a trigger signal. 

[0010] Moreover, similarly in the mid-gear detection equipment of a migration body, it is related 
with said predetermined location. It is related with the front distance sensor which measures the 
distance from the front reference point set up ahead [ of a migration body / travelling direction ] 
to the front face of a migration body by non-contact, and said predetermined location. Behind 
[ travelling direction ] a migration body And the rear-face distance sensor which measures the 
distance from said front reference point and the back reference point set as the abbreviation 
symmetric position to the rear face of a migration body by non-contact, Similarly said purpose is 
attained by having a subtraction means to search for the difference of the output of said front 
distance sensor and a rear-face distance sensor, and a comparison means to generate said 
trigger signal when the output of this subtraction means becomes below a predetermined value. 
[0011] Moreover, let said front distance sensor and a rear-face distance sensor be laser length 
measuring machines. 

[0012] Moreover, let said front distance sensor and a rear-face distance sensor be laser line 

gauges. 

[0013] 

[Function] In this invention, as shown in drawing 4 , it is related with the predetermined location 
(trigger position) which wants to generate a trigger signal. To two reference points (a front 
reference point and back reference point) symmetrical with abbreviation with the travelling 
direction of the migration body 10 The front distance sensor 30 and the rear-face distance 
sensor 32 are formed, respectively, and he measures the distance d1 and d2 to the front face 
and rear face of the migration body 10 by non-contact, respectively, and is trying to generate a 
trigger signal in the place where said distance d1 and d2 spreads abbreviation etc. and which 
became. As shown in drawing 5 , the location gaps A and B of order can be made equal 
irrespective of change of the magnitude of the migration body 10 by generating a trigger signal 
with the mid gear of the migration body 10. 

[0014] In addition, when large, you may make it the front distance d1 order it generating of a 
trigger signal somewhat from the rear-face distance d2 in consideration of a time lag after the 
transit rate, and the front distance d1 and the rear-face distance d2 of a migration body become 
equal until a trigger signal is actually generated. In this case, even if it is the case that the 
transit rate of a migration body is large, a trigger signal can be generated when that center 
reaches a predetermined location exactly. 
[0015] 

[Example] With reference to a drawing, passage of wheels, such as an electric car, is detected 
below, a trigger signal is generated in the center of a wheel, and the example of this invention 
applied to the equipment which photos the right-and-left both ends of a wheel is explained to a 
detail. 

[0016] The 1st example of this invention is related with a trigger position, as shown in drawing 6 
and drawing 7 . It is related with the 1st laser length measuring machine 40 as a front distance 
sensor which measures the distance d1 from the front reference point set up ahead [ of a wheel 
20 / travelling direction ] to the front inferior surface of tongue of a wheel 20 by non-contact, 
and said trigger position. Behind [ travelling direction ] a wheel 20 And the 2nd laser length 
measuring machine 42 as a rear-face distance sensor which measures the distance d2 from said 
front reference point and the back reference point set as the abbreviation symmetric position to 
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the back inferior surface of tongue of a wheel 20 by non-contact, When the output of the 
subtractor 44 which searches for the difference of the outputs d1 and d2 of said 1st and 2nd 
laser length measuring machines 40 and 42, and this subtracter 44 becomes below a 
predetermined threshold, it has the comparator 46 which generates a trigger signal. 
[0017] Thus, when [ at which the distance d1 and d2 to the laser length measuring machine 40 
and 42 empty vehicle rings 20 spreads abbreviation etc. ] it becomes, even if the magnitude of a 
wheel 20 changes by applying a trigger, both the tip (right end) and the back end (left end) can 
be dedicated to the range 22 and 24 which can be photoed. 

[0018] In this example, the laser length measuring machines 40 and 42 are formed in the lower 
part outside of a rail 18, and the front distance d1 and the rear-face distance d2 can be 
detected certainly, without barring migration of a wheel 20, since he is trying to detect the 
distance to tread side 20T to which a wheel 20 corresponds. 
[0019] Next, the 2nd example of this invention is explained to a detail. 
[0020] This 2nd example is the upper part of rail 18 front face instead of the laser length 
measuring machine of the 1 st example, as shown in drawing 8 and drawing 9 . By the truck, an 
under floor device (illustration abbreviation), etc. The laser line gauges 50 and 52 which become 
the height by which measuring range 50M and 52M is not interrupted from projector SOS and 
electric-eye 50R of a pair, respectively are formed. When [ at which the die length d1 and d2 by 
which the measuring range 50M and 52M of these laser line gauges 50 and 52 is interrupted by 
the front lower part and rear-face lower part of a wheel 20 spreads abbreviation etc. ] it 
becomes, it is made to generate a trigger signal. 

[0021] About other points, since it is the same as that of the 1st example, explanation is 
omitted. 

[0022] In this example, the front electric shielding die length d1 and the rear-face electric 
shielding die length d2 are certainly detectable irrespective of dirt, irregularity, etc. of tread side 
20T of a wheel 20. 

[0023] In addition, the configuration of a front distance sensor or a rear-face distance sensor is 
limited to neither a laser length measuring machine nor a laser line gauge, and a migration body is 
not limited to a wheel, either. 
[0024] 

[Effect of the Invention] Even if the magnitude of a migration body changes, according to this 
invention, a trigger signal can be generated with a mid gear, as explained above. Therefore, a 
location gap of the migration body tip at the time of trigger signal generating and the back end 
can be suppressed to the minimum. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The diagram for explaining the principle of the location detection approach of the 
conventional migration body, and its trouble 

[Drawing 2] The side elevation for explaining the trouble of the conventional method applied to 
the equipment which photos the right-and-left both ends of a wheel 
[Drawing 3] Similarly it is a plan. 

[Drawing 4] The diagram for explaining the principle of the mid-gear detection approach of the 
migration body concerning this invention 

[Drawing 5] The diagram showing a trigger signal generating condition similarly 

[Drawing 6] The side elevation showing the configuration of the 1st example of this invention 

applied to the equipment which photos the right-and-left both ends of a car 

[Drawing 7] Similarly it is a front view. 

[Drawing 8] The side elevation showing the configuration of the 2nd example of this invention 

[Drawing 9] Similarly it is a front view. 

[Description of Notations] 

1 0 — Migration body 

18 — Rail 

20 — Wheel 

22 24 — Range which can be photoed 

30 — Front distance sensor 

32 — Rear-face distance sensor 

d1 — Front distance 

d2 — Rear-face distance 

40 42 — Laser length measuring machine 

44 — Subtractor 

46 — Comparator 

50 52 — Laser line gauge 
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